1 1. Predicting where crop pests and diseases can occur, both now and in the future under 2 different climate change scenarios, is a major challenge for crop management. One 3 solution is to estimate the fundamental thermal niche of the pest/disease to indicate 4
S1. The basic reproductive number R 0 is then calculated as (Taylor et al., 2016) :
(1)
This equation for R 0 can be understood by considering how disease propagates through 102 the citrus system. The number of psyllids in the population is determined by:
which includes the fecundity of adult psyllids (F E ), the probability of egg to adult survival 104 (p EA ), the development rate from egg to adult (D P ), the mortality rate of adult psyllids 105 (µ) and the amount of trees flushing (F ) within the grove which varies throughout the year. 106 These adult psyllids are in contact with the single infected tree based on the bite rate (a) 107 with a probability of transmission from tree to psyllid (c). The psyllids undergo an extrinsic 108 incubation period before becoming infectious given by rate (φ). But they can die during this 109 time which leads to the term 3φ 3φ+µ 3 for the number of psyllids that survive the extrinsic 110 incubation period. These infectious psyllids are in contact with susceptible trees (total N ), 111 once again with bite rate a and a probability of transmission from psyllid to tree (b). The 112 term e −rτ represents the proportion of trees that survive the incubation period (τ ) to become 113 infectious. The final combined term in the equation determines how long a tree is infectious, 114 during both the asymptomatic stage and the infected stage, and includes the rate at which 115 trees develop symptoms (γ), the death rate of asymptomatic trees (r) and the death rate of 116 infected trees (r 1 ).
117
We define our measure of thermal suitability for HLB as the vector/infection components 118 of R 0 that depend on temperature only. That is, the suitability, S(T ), is given by: where C is a constant that scales the mean suitability to lie between 0 and 1. Thus, the suit-120 ability is zero when temperature is predicted to fully exclude transmission and 1 at maximal 121 transmission. In the results, we will primarily focus on predictions based on two suitability psyllids across a temperature range of 11 • C to 41 • C. We include both data sets for fecundity, 145 and consider whether they generate different predictions. Hereafter, Liu & Tsai (2000) and 146 Hall et al. (2011) will be referred to as LT00 and H11 respectively and, when referring to 147 the S(T ) output created by either data set, LT00 S(T ) and H11 S(T ) will be used.
148
For all sets of data, we fit two functions to describe the mean relationship between the (1999) ). All responses were fitted using a Bayesian approach. After specifying the 152 mean relationship, probability distributions appropriate to describe the variability around 153 this mean were chosen, and priors specified (Supplementary Info S2). We chose priors to 154 limit parameters for the minimum and maximum temperature thresholds to approximate 155 known limits to psyllid survival. For instance, the prior on the thermal limits was set demonstrate two subsets of suitability, the most optimal ("highly suitable") and the overall We present histograms of the number of months that the average temperature falls within 244 the bounds of both the permissive or the highly suitable thermal ranges (Fig 5, based ourselves to locations from that dataset that are not from mountainous regions (i.e. exclusion 247 of ACP(n=26) and HLB(n=12) points recorded at relatively high elevations, coinciding with 248 named mountain ranges). This is because, at the spatial scale we use, these areas tend to 249 have much more variation in temperature resulting in higher uncertainty in the temperature 250 predictor than in other locations. Figure 5 : The number of months that every location with current HLB or ACP presence is either permissive or highly suitable according to our H11 S(T ) model. Top row: locations in the validation dataset where HLB is present. Bottom row: locations in the validation dataset where ACP is present. We define permissive suitability as S(T ) > 0 and high suitability as S(T ) > 0.75.
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In Fig 6 and Fig 7, also not able to maintain ACP populations.
273
The pattern for suitability is similar for the highly suitable map (Fig 7) of other crop pest or disease systems, this approach is broadly applicable to many systems.
293
Our model outputs a suitability metric S(T ) for transmission of HLB dependent on tem-294 perature. Conditional on the data we use to parameterize S(T ), we predict that transmission 295 can occur between 16 • C and 30-33 • C with peak transmission at approximately 25 • C. While 296 the lower bound and peak temperature predictions are similar regardless of which of the two 297 fecundity data sets we use for parameterization, i.e., those from Hall et al. (2011) (H11) or 298 Liu & Tsai (2000) (LT00), the predicted upper limit of suitability of the peaks differ depend-299 ing on the data used (Fig 3) . More specifically, the range is wider for the H11 data. Thus, we assume the H11 data are more representative of psyllid populations in the field. Further-302 more, when we consider our uncertainty analysis, there are additional differences between 303 the two data sources (Fig 4) . The main uncertainty in the LT00 model arises from fecundity 304 at lower temperatures and mortality for higher temperatures, whereas for the H11 model, 305 mortality is the main driver of uncertainty overall. In both cases, mortality of ACP is the 306 most important parameter when S(T ) is near its peak at 25 • C. Together, these indicate that in the fight against vector-borne crop diseases and pests.
